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We consider a two-dimensional Riemann problem for the isentropic gas dynamics equations and derive regimes for which

regular reflection can occur. We restrict our study to transonic regular reflection and write the problem in self-similar

coordinates. This change of variables leads to a mixed type system and a free boundary problem for a position of the

reflected shock and a subsonic state behind the shock. We analyze this problem using the theory of second order elliptic

equations and the fixed point theory. (Received February 07, 2006)
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